The clinical presentations of PID Because evidence supporting diagnostic decisions is still limited, the protocols are based largely on consensus of expert opinions. The protocol starts from the clinical presentation of both paediatric and adult patients. The multi-stage design allows timely identification of potential PID by all doctors, while more costly elaborate tests are reserved for definitive classification at a later stage, in collaboration with an immunologist specialized in the field of immunodeficiency and a specialized laboratory.
Do not forget PID and pick up the signs; it is life-saving Considering the possibility of a PID is the key to the diagnosis. The incidence of PIDs differs depending on the disease; all PIDs taken together may be as frequent as 1:2000. The diagnostic process starts with symptoms from the history (Table 1A) , signs on physical examination (Table 1B) and baseline blood tests (Table 1C) . Successful treatment with prevention of organ damage is dependent upon rapid recognition. Family history is a vital clue to the diagnosis of PID; this also holds true for adult patients who can present with late-onset forms of disease.
Pattern recognition is the key to identification
PIDs tend to present in one of eight different clinical presentations (Table 2 , column 1), determined by the underlying pathology of the disease. Either initially or during follow-up some patients may show features of more than one clinical presentation, which can be confusing. Encountered pathogens ( Table 2 , column 2) can help to clarify the pattern, because specific immunological defects will lead to particular patterns of infection. Associated features ( Table 2 , column 3) and age of presentation can also help. In column 5 of Table 2 , directions towards the appropriate multi-stage diagnostic protocol for suspected immunodeficiency (Protocols 1-3) are given, using the clinical presentation as the starting-point. In the protocols, severe defects are ruled out first with widely available screening tests (step 1). Less severe forms of PID can be diagnosed later (steps 2-4), after more frequent non-immunological diseases have been ruled out ( Table 2 , column 4). It is essential to use age-matched reference values (Tables 3  and 6 ) to avoid misinterpreting test results, especially in young infants who normally have a relative lymphocytosis and a high level of maternal immunoglobulins in their blood. Secondary immunodeficiencies present in a similar fashion to PIDs. Also, drugs, malignancies and diseases which cause protein and/or lymphocyte loss may cause secondary immunodeficiency. It is important to eliminate these possibilities before making a definitive diagnosis of PID. Many new PIDs have been identified in the past decades, and more are likely in the near future, so this multi-stage diagnostic protocol will need to be revised from time to time.
Protocols
Most patients with PID have recurrent ENT and airway infections, but most patients with recurrent ENT and airway infections do not have PID. If a PID is present, it usually concerns a defect in specific antibody production or complement. Both types of defects result in decreased opsonization of bacteria and consequently decreased phagocytosis. These defects are analyzed in Protocol 1. Patients with unusual or opportunistic infections and/or failure to thrive may suffer from a severe life-threatening immunodeficiency. Generally, this concerns a defect related to T-lymphocytes. These defects are analyzed in Protocol 2. In Protocol 3, patients with recurrent pyogenic infections are analyzed. In this group of patients a phagocyte defect can be expected, which is usually caused by a decreased phagocyte count related to autoimmune disease or iatrogenic causes. Only seldom a functional phagocyte disorder will be found. 
Take-home messages
• The key to detect a PID is to consider the possibility.
• PIDs almost always present with one or more of eight clinical presentations; these can be used as the starting-point to enter the appropriate diagnostic protocol.
• SCID is an emergency.
• Timely recognition of antibody deficiency prevents future organ damage.
• If PID is suspected or runs in the family, delay live-attenuated vaccinations and do not postpone immunological investigations.
• Use age-matched reference values to avoid misinterpretation of immunological test results.
Flyers can be ordered from Sanquin.
Visit www.PIDinteractive.eu, the interactive web application based on the tables and protocols from the publication which will guide you through the various steps.
www.PIDinteractive.eu
